INTRODUCTION

I
n natural conditions, wetlands in the Mediterranean area are very diverse and therefore sustain a high diversity of breeding birds (1) . The Krka National Park, situated in the Šibenik-Knin county in Croatia, encompasses the most valuable area around the river Krka and the lower section of river Čikola. Based on surveys carried out between 1987−1989 and literature data, a total of 221 bird species were registered in Krka National Park (2) . During the investigations performed between 2002−2004, 211 bird species were found to occur within the current boundaries of the National Park (3) . The ornithofauna along the river Krka is characterised by low numbers of wetland species and higher representation of species associated with terrestrial habitats. This is re-May), 2 (5 May), 4 (7 May) and 7 (10 May), between 10h00 and 12h00 each day. Care was taken not to make any changes to the nests during checking.
The chicken (real) eggs were used for the evaluation of nest predation rates, and plasticine (artificial) eggs for predator identification from tooth and bill imprints. The survival rates of nests were calculated with the Mayfield method (16) and daily survival rates compared using the test proposed by Johnson (17). A minimum tail probability level of P<0.05 (i.e. Type I error rate of 5%) was accepted for all the test statistics, and all P-values were two-tailed.
RESULTS
During the one-week study period in the area between the Podbare bay of Krka river and the settlement Dubravice predators damaged 32% of nests contained chicken eggs in reed beds, 52% in marshes and 16% in meadow habitats. The daily survival rate of nests did not differ significantly (z = 1.24 P = 0.21) between the reed bed 0.95 (= 94.77%, 95% confidence limits: 91.17 -98.37) and the marsh 0.91 (91.10%, c.l.: 86.36 -95.81). However, the daily survival rates of nests in the meadow 0.98 (97.65%, c.l.: 95.32 -99.97) were significantly higher (z = 2.49 P = 0.01) than in the marsh (0.91), bat no difference was found with comparing with the reed bed (0.95) (Fig. 1 ).
In the nests located in reed bed predators did not left marks on plasticine eggs, as they either remained intact or disappeared completely from the nests (n = 12). In the marsh three plasticine eggs disappeared, whereas five preserved beak markings and another three had tooth marks on them. In the meadow two plasticine eggs had marks left by small bodied birds.
DISCUSSION
Our results suggest that the survival chances of ground nests in wetland habitats (reed bed, marsh) are lower than flected also in the proportions of breeding species (20% vs. 80%) (2, 3) . River Krka and surrounding plateau as habitat for 11 endangered bird species (among them endangered species like Great Bittern Botaurus stellaris, Little Crake Porzana parva, Spotted Crake Porzana porzana are characteristic wetland species) is included in most important areas for the protection of threatened bird species in Croatia. The largest part of this area lies within the boundaries of Krka National Park (4). The study and identification of the environmental factors that influence population size is a key requirement for species conservation programs (5) . Nest predation is one of the primary causes of breeding failure and affects populations and exerts strong selection on avian behaviour and life-history strategies (6) . Therefore it is important issue both generally to ornithology and specifically to avian conservation (7) . Experimental nest predation studies have greatly contributed to a better understanding of both breeding success and nest predation (8) . Artificial nests have been useful in recording differences in predation rates as a function of habitat, nest and egg characteristics, nest location and density, and seasonal variations (8, 9) . Differences in predation rate between habitats are also influenced by how birds and predators use those habitats (10) .
The aim of our study was to investigate how nest predation influences the daily survival rates of eggs in nests of ground-nesting birds of wetland as well as terrestrial habitats in Krka National Park.
METHODS
Nest predation was studied in a particularly significant conservation area of Krka National Park (11) . The locality Čulišićke bare wetland area (WJ75 according to 10×10 km UTM grid) is situated between the Podbare bay of river Krka and the Dubravice settlement (12, 13) . The proportion of breeding bird species associated with wetland and terrestrial habitats in this locality according to ornithological survey done from 1987 to 1989 was 31% vs. 69%, respectively (2). The area gradually ascending from the riverside towards the settlement (49-65 m a.s.l.) is covered by reed beds, marshes and meadows. In each of these habitats 25 artificial ground nests were created at least 20 m apart (8) . The height of vegetation cover around the nests was 148.6 ± 31.14 cm (average ± sd) in the reed bed, 32.3 ± 7.84 cm in the marsh, and 38.1 ± 7.27 cm in the meadow.
On 3 May 2004, three brown chicken eggs and a half sized plasticine egg were placed into each of the nests (14, 15) . Both plasticine and chicken eggs were stored outdoors for one week before the start of the experiment. A 1 cm wide, 10 cm long pale orange tape was used for marking the place of each nest. This sign was always 5-20 m away from the nests, tied on a reed stem in the edge of the reed bed. In the marsh and in the meadow, tapes were attached to a 45 cm long, thin stick, 5 m from the nests, always in the same direction. The nests were checked on days 1 (4
Figure 1. Comparison of daily survival rates (+SE) of chicken eggs in ground nests located in three different habitats near Krka river. The numbers in the bars indicate the numbers of nests with predated eggs (*: P < 0.05)
in terrestrial habitats (meadow). The same results were shown also from the Mediterranean region, from the vicinity of Vrana lake (15) , which is located 30 km northwest and also near Kuti lake (14) , which is located 170 km southwest from the Krka National Park. On the both mentioned localities predator pressure was higher in reed bed than in open habitats (pastures or meadows). Howard et al. (18) suggested that vegetation structure did influence predation rates on artificial nests, daily mortality decreased significantly with increasing vegetation height. In our study, despite that the highest number of nests discovered by various predators occurred in the marsh with low vegetation, the height of plant cover did not seem to considerably influence nest predation. This is supported by the fact that in the reed bed with similarly high predation to nests, the height of vegetation is 4-5 times higher than what was measured in the marsh or in the meadow.
During our experiment, a large proportion of plasticine eggs were completely removed from the depredated nests in the reed bed, preventing us from identifying predators. Predators were large enough to be able to carry away plasticine eggs, but removing, breaking and eating the content of chicken eggs must have been impossible for them. Usually only one of the three chicken eggs was broken, with even the content being only partially consumed. We also found droppings of Red Fox Vulpes vulpes and Otter Lutra lutra nearby the nests, but if these predators had discovered the nests, most probably all eggs would have been instantly eaten. Predators of the nests in the marsh were usually small birds and small mammals. These predators succeeded in breaking at least one real egg in some nests, where eggs were later damaged by Hooded Crows Corvus cornix. We often observed potential egg predators above the studied area, e.g. Yellow-legged Gulls Larus cachinnans, once a Magpie Pica pica, Ravens Corvus corax and Jackdaws Corvus monedula too (12, 13) . Olsen and Schmidt suggested that Hooded Crow activity increased markedly and instantly after the exposure of artificial nests, whereas Magpies showed no response to the nests, but seemed to be negatively influenced by Hooded Crows (19) . Despite the fact that we used brown eggs, which have better survival chances than white ones (20) , the light-coloured inside of already broken eggs, may have called the attention of larger birds. When checking the nests in marsh with the low-vegetation, we often could point out the white eggshell pieces even before actually reaching the nests. One could even ask whether the marking tapes might have also attracted visually searching predators to the nests. Tape pieces used for marking the nests were not placed directly beside the nests; therefore it is not likely that they could influence predator activity, as much less nests were discovered in the meadow. In this habitat predators were small birds. The lack of small mammal predatory activity may also have contributed to less chicken eggs being broken, meaning that secondary predators were not attracted to the nests either.
CONCLUSION
Our results indicated that predation pressure on ground nests in wetland habitats (reed bed, marsh) was higher than in terrestrial habitats (meadow). This can be an explanation to earlier observations that less bird species nest on ground in wetlands than in terrestrial habitats near river Krka. The applied methods were appropriate for the study without disturbance to endangered birds, and for comparing daily survival rates of nests in different habitats. Predators in the reed bed were difficult to determine because some plasticine eggs disappeared from the nests. In the marsh and the meadow, primary predators were smaller birds, whereas small mammals were also important in the marsh. These predators succeeded in breaking at least one real egg in some nests, where eggs were later damaged by Hooded Crows. The results of studies with artificial nests may be useful in the prediction of predation risk to real nests only when the predator species are the same for the two nest types. For applying these results in bird protection, we suggest more detailed research on predation rate at species level (i.e. threatened birds), and the identification of predators using trail cameras.
